Introduction
The brake thermal efficiency of the engine operating cycle is improved when compression ratio increase, and depends on the mechanical efficiency, which reduce when CR increase [8] . The key problem is that diesel engines do not run at the same loads.The engine in a truck, for example, sometimes play on full power along a highway or up the hill, and sometimes on idle speed at low loads. Diesel engines in general also have to be able to take of start at any temperature range, for example, below zero. For conventional diesel engine with a constant compression ratio, the CR has to be set so high that a dependent self-ignition can always be receive even when starting the engine or when working on very low load with little amount of fuel injected into the cylinder. There is a limit to very high pressures in the cylinder when diesel engine runon full load. Consequently, a high CR additionally impediment the measure of diesel fuel that can be injected at full payload [13] . In the VCR diesel engine, we could expand the compression ratio at start-up and low power and apply it to get steady start and lower the compression ratio when full power is required with a specific end goal to have the capacity to burn more fuel and make more power, yet at the same time having a reliable ignition. [10] . Therefore, the concept of VCR engine is a powerful means for increasing low load engine thermal efficiency and for making it possible to maximize engine power with high pressure-charge. The main objective for these Experiment was to know the impact of compression ratio on the efficiency and emission propertyof the diesel engine at changingloads and variable Compression ratio.
II. Literature review
In the recent year many research on the Engine Exhaust system. There are different exhaust manifold available like as nozzle, diffuser. Iqbal et al. (2013) was studied that performance and emission characteristics of diesel engine running on blended palm oil. Engine performance testing as well shows that the palm oil blends have lower brake thermal efficiencies(BTHE) and higher brake specific fuel consumption(BSFC) agree with BTHE similar to diesel [5] . J. Galindo et al. (2004) carried out experimental work on dual wall airgap exhaust manifold and conventional exhaust manifold. they concluded that dual wall air gap exhaust manifold improve transient performance of an engine due to saving exhaust energy by reducing heat loss to increase catalyst temperature by 50 °C, increase in torque 6.6 % and volumetric efficiency [2] . Patil et al. (2014) Experimental work carried out at engine output condition is 5 kg load and 1500 rpm constant speed and found the result of fuel consumption rate is inversely proportional to the diffuser volume of exhaust manifold. Pressure at outlet of diffuser type exhaust manifold is directly proportional to the diffuser volume of exhaust manifold, which reduces the back pressure [9] . Patil et al. (2015) conclude that the increase in inlet cone angle increases the [6] . Parikh et al. (2016) has been carried out palm biodiesel blended with diesel. As a result Mechanical efficiency was high in D60P40 and P100 blend as compared to theconventional diesel fuel [12] .A. Karnwak et al. studied on the Taguchi strategy and get ideal numerous performance attributes of a diesel engine with various blends. He infer that the BSFC, BET and EGT of diesel engine depend on the biodiesel-diesel mix, compression ratio, nozzle opening pressure and injection timing and engine parameter give ideal numerous performance for various engine stacking condition [3] . Ramesha et al. studied on the mechanized 4-stroke, single chamber, steady speed, direct injection diesel engine worked on fish oil-biodiesel of various mix. He conclude 20% mix of fish oil with diesel fuel was observed to be the best mix concerning performance and combustion contrast with all other blend [4] .
III. Palm bio-diesel
Evaluation of the carbureting quality of vegetable oils requires the determination of their physical and chemical characteristic, such as: calorific value, Cetane level, distillation curve, viscosity, cloud point etc. In Table 1 compares the physical-chemical properties of palm biodiesel to that of petroleum diesel. It is observed that the trans-esterification reaction reduces the calorific value of palm biodiesel, as well as its density, cloud point, sulphur content and carbon residue as compared petroleum diesel. Palm biodiesel has a lower calorific value, however, the higher Cetane level compensates for this disadvantage, i.e., palm biodiesel has higher quality combustion, making maximum use of its energy content. 
IV. Exhaust manifold
The environment which a contending exhaust system, and specially engine head, must survive. It can only be described as a brutal combination of temperatures, stresses, corrosion and vibration. The exhaust technology can help decrease the problems and help to increase the potential gains of the system. There are two separate components to the exhaust event. The first is the removal |of exhaust gasses from the cylinder, which occurs as a pulse of hot gas exiting the cylinder and flowing down the header primary tube. The second is the (much faster) travel of the pressure wave in the port created by the pressure spike which occurs when the exhaust valve opens, and the various reflections of that wave. Taking suitable advantage of these pressure waves (component two) can create dramatic improvements in clearing the cylinder (component one) and can powerfully assist the inflow of fresh charge [7] . In automotive engineering, an exhaust manifold gains the exhaust gases from multiple cylinders into one tube. Exhaust manifolds are usually constructed from cast iron or stainless steel units which gain engine exhaust gas from multiple cylinders and deliver it to the exhaust pipe. The high pressure head is development by the high pressure distinction between the exhaust in the burning chamber and the atmospheric pressure outside of the exhaust Arrangement [11] . The immediate pressure advancement forced by the manifold at the exhaust valve depends basically on the design and measurements of the pipes, so that an adequate design of the manifold dimension can improve the engine power, efficiency, and decrease the emissions of pollutants. Figure 1 Shows Diffuser A, It was made from cast iron. It has outer diameter (61.50mm), inner diameter (31.50mm), length (58mm), and angle with center axis (14.5°). Figure 2 Shows Diffuser B, It was made from aluminum. It has outer diameter (60.50mm), inner diameter (33.50mm), length (79.50mm), and angle with center axis (10°). 
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V. Experiment set up
In this experiment, single cylinder IC Engine is used and attached with the eddy current dynamometer with the help of flywheel shaft, varies the load on the engine or load remain constant. Exhaust Gas analyzer is used to find the emission characteristic of exhaust gas from engine. The reading takes by varying the load on the engine using the dynamometer. The mode of operation in this engine can be changed from diesel to Petrol or from Petrol to Diesel with some needed changes. In both operation modes the compression ratio can be changed without stopping the engine and no other changes needed for the geometry of combustion chamber by specially designed tilting cylinder block arrangement. Different other instruments are provided to interface are airflow, fuel flow, temperatures and load measurement devices. For cooling water and calorimeter water flow measurement Rota meter is provided. For auto start of engine a battery, starter and battery charger is provided. Analysis software Engine-soft is provided for on line performance evaluation and lab view based Engine Performance. The test engine used in this experiment is as shown in figure 3 .
Different engine performance parameters such as Brake power, indicated power, specific fuel consumption etc. and emission contents such as CO, CO 2 , NO X and HC found from the experiments. In this experiment first engine performance and emission is measured by only using diesel as a fuel. After that the engine performance and emission is measured by diesel with diffuser type exhaust manifold.Then same reading taking with palm biofuel. Compare the results coming out for different exhaust manifold with the only used 
VI. Observation table and result table
The observed data find out by experiment on diesel engine by using pure diesel and palm biodiesel as a working fuel for variable compression ratio is given in table 3. The result data obtained from the observed data for pure diesel and palm biodiesel fuelled in diesel engine for variable compression ratio is given in table 4. 
VII. Result and discussion
In the experiment, four parameters is consider like as fuel (Diesel and Palm Biodiesel), Diffuser (No, Diffuser A, Diffuser B), compression ratio (18, 17, 16) and Load (1, 7, 13) .From this parameter to Discuss Brake thermal efficiency, specific fuel consumption and NO X emission. This result discuss from the Minitab software Then Validation of Optimum set of Parameter. 
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Fig. 4: Main Effects Plot for Means of Brake Thermal Efficiency
Fig. 5: Main Effects Plot for S/N ratios of Brake Thermal Efficiency
Response curve analysis is aimed at determining influential parameter and their optimum set of control parameters. Figure shows response at each factor level. The S/N Ratio for the different performance responses were is calculated at each factor. The S/N Ratio for different performance response were calculated at each factor level and the average effect were determined by taking the total of each factor level and divided by the number of data points in the total. The greater difference between S/N ratio values the levels, the parametric influence will be much. The parameter level having the highest S/N ratio corresponds to the sets of parameters indicates highest performance.
The term optimum setting is reflects only optimal combination of the parameters defined by this experiment. The optimum setting is determined by choosing the level with the highest S/N ratio. Referring ( figure 5 ) the response curve for S/N ratio, the highest S/N ratio was observed at Palm Biodiesel Fuel, Engine Load (13 kg), No Diffuser and Compression ratio (17), which are optimum parameter setting for highest Brake thermal efficiency. From delta values as mention table 5, maximum (13.35) for engine load and minimum (1.34) for fuel. Parameter engine load is most significant parameter and fuel is least significant for Brake Thermal efficiency. Optimum parameter set as shown in table 6. Experiment has been carried out using optimum set of parameter. Experimental brake thermal efficiency for optimum set of parameter is 30.20 %. This experimental value is nearer to predicted value 31.6333 %as shown in table 7. The term optimum setting is reflects only optimal combination of the parameters defined by this experiment. The optimum setting is determined by choosing the level with the largest S/N ratio. Referring ( figure 7 ) the response curve for S/N ratio, the largest S/N ratio was observed at Diesel fuel, Engine Load (13 kg), Diffuser A and Compression ratio (18), which are optimum parameter setting for Smaller Specific fuel Consumption. From delta values as mention table 8, maximum (13.194 ) for engine load and minimum (0.217) for fuel. Parameter engine load is most significant parameter and Fuel is least significant for Specific fuel Consumption. Optimum parameter set as shown in table 9. The term optimum setting is reflects only optimal combination of the parameters defined by this experiment. The optimum setting is determined by choosing the level with the largest S/N ratio. Referring ( figure 9 ) the response curve for S/N ratio, the largest S/N ratio was observed at Diesel Fuel, Engine Load (1 kg), No Diffuser and Compression ratio (17), which are optimum parameter setting for Smaller NO X Emission. From delta values as mention table 11, maximum (25.66) for engine load and minimum (0.17) for fuel. Experiment has been carried out using optimum set of parameter. ExperimentalNO X Emissionfor optimum set of parameter is 250 ppm. This experimental value is nearer to predicted value 232 ppm as shown in table 13. 
VIII. Conclusion
The Taguchi method was found to be an efficient technique for quantifying the effect of control parameters. 
